Health) occupational stress model, long working hours, along with lifestyle and working environment factors, predict workers' health status 6) . Nevertheless, a systematic review noted that the association between working hours and mental health burden is inconsistent among studies 7) : while 17 studies reported a statistically significant association, another indicated that there is no reliable quantification of the degree to which work stress (responsibilities, hours worked, etc.) may cause psychological impairment 8) . Given that symptoms related to overtime work are attributable mainly to individual lifestyle factors and are greatly affected by the individual's working environment 9) , any evaluation of physical and mental status associated with overtime work should simultaneously assess the effects of both lifestyle factors and working environment 10) .
To date, five studies have investigated associations between lifestyle factors, nature of the working environment, and depression 1, [10] [11] [12] [13] . Variables studied were job stressors, working hours, overtime work, smoking status, alcohol consumption, sleep, exercise, meals, and family. Findings have been inconsistent, however, possibly due to differences in study samples: four of the five studies were conducted on employees of single companies, rendering their results potentially dependent on the particular characteristics of these companies. More conclusive results would be obtained from studies of workers recruited from a variety of companies and industries, but no such study has yet appeared.
The number of suicides among workers in Japan has increased since 1998 14) . A better understanding of this disturbing pattern may help improve prevention and interventions. Here, we investigated the associations between lifestyle factors, working environment and depressive symptoms in employees working across various companies and industries.
Methods

Participants
A total of 1,509 business establishments in eleven cities and districts across Japan were invited to participate in the study through regional occupational health centers or occupational physicians. Self-report questionnaire packages were mailed to 116 business establishments that agreed to participate, and were distributed amongst 7,966 employees. Participants provided written or oral informed consent prior to completing the packets. The employees each completed one self-report questionnaire and then sealed it in an envelope. The study design and procedure were reviewed and approved by the Research Ethics Committee of the Japan Society for Occupational Mental Health.
Responses were obtained from 4,255 employees (response rate, 53.4%). Participants who failed to indicate their sex (n=78) or were currently receiving treatment from a psychiatrist (n=59) were excluded, leaving 4,118 employees (2,834 men, 1,284 women) for inclusion in the analysis.
Measurement
Assessment of work-related factors
Measured work-related factors were working time per day, overtime worked per month, working on holidays, and job stressors. While working time, overtime work, and job stressors have been measured in previous studies, we also measured working on holidays as an additional index of overtime work. Working time was assessed using one item, "How many hours do you work on a typical day?", with stratification into three groups (8 h and below, 8 to 10 h, 10 h and over). Hours of overtime worked in the past month was stratified based on the "Comprehensive Program for the Prevention of Health Impairment Due to Overwork" guidelines of the Japanese Ministry of Health, Labour and Welfare 15) into five groups (none, 1 to 45 h, 46 to 80 h, 81 to 100 h, and 100 h and over); while days of work on holidays was stratified into four groups (none, 1 to 2 d, 3 to 4 d, and 4 d and over). Job stressors were measured using the Brief Job Stress Questionnaire (BJSQ) 16) . This questionnaire, developed with the support of the Japanese Ministry of Labour and regularly used in Japan, consists of 17 items and 9 subscales, namely qualitative job overload (three items); quantitative job overload (three items); physical overload (one item); low job control (three items); skill underutilization (one item); interpersonal conflict (three items); poor physical environment (one item); unsuitable job (one item); and unrewarding job (one item). Items are scored on a 4-point Likert scale ranging from "1=strongly disagree" to "4=strongly agree". We modified the original scoring scheme such that a higher score indicated a greater tendency. Total BJSQ scores were analyzed, and participants were stratified into three groups of equal size of high (45-68 points), intermediate (40-44 points), and low job stress (17-39 points).
Assessment of lifestyle factors
Measured lifestyle factors were smoking status, alcohol consumption, sleep, exercise, meals, confidants and family, and stress reduction behaviors. While smoking status, alcohol consumption, sleep, exercise, meals, and family have been measured in previous studies, we also included original questionnaire items to measure confidants and stress reduction behaviors. We asked whether participants had a smoking habit, as well as their mean number of drinking days per week, with stratification into three groups (none, 1 to 3 d, and 4 to 7 d). We also measured problem drinking using the CAGE 17) , a 4-item scale named for the English phrases Cut back (on drinking), being Annoyed at criticisms about drinking, feeling Guilty about drinking, and using alcohol as an Eye opener which assesses experiences associated with drinking alcohol. Two or more affirmative answers to these questions are usually taken as indicative of an alcohol-related problem 18) . The CAGE questionnaire has been used to screen for alcohol dependence in clinical settings and to estimate the prevalence of problem drinkers in general populations 19, 20) . Participants were asked about mean sleeping hours per day, with stratification into four groups (less than 5 h, 5 to 6 h, 6 to 7 h, and 7 h or above), and feeling of insufficient sleep (none, slight, moderate and strong). Additional stratification was done for the number of days on which exercise was done per week (none, 1 to 3 d, and 4 to 7 d); number of meals per day (3 and other); midnight snacking (never, sometimes, and almost every day); number of confidants (none, 1 to 3 persons, 4 to 6 persons, 6 persons and over); living with family (yes or no); and use of stress reduction techniques (yes or no).
Assessment of depressive symptoms
Depressive symptoms were measured using the Center for Epidemiologic Studies Depression Scale (CES-D) 21) , a short self-report scale designed to measure depressive symptomatology during the previous week in the general population 22) . The cut-off score of 16 differentiates those exhibiting high levels of depressive symptoms (16 or above) and those with lower levels of depression (15 and below).
As the CES-D does not directly ask about suicide, two original items were used to measure suicidal ideation and suicide attempts, with suicide ideation assessed from the item "Have you considered suicide at any point over the past year?" (yes or no) and suicide attempts from "Have you attempted suicide at any point over the past year?" (yes or no).
Other variables
Measured demographic variables were age, sex, employment grade, presence or absence of night work, presence or absence of shift work, and type of industry. We also asked about the existence of any psychological conditions currently being treated.
Statistical analysis
Because depressive symptoms and suicidal ideation differ by sex, all analyses were carried out separately for men and women. Associations between work-related factors, lifestyle factors, and depressive symptoms were examined using stepwise multivariate logistic regression analysis. All models were adjusted for age. Significance level for all statistical analyses was set at p<0.05 (twotailed test). All data were analyzed using the Statistical Package for the Social Sciences for Windows, version 12.0 (SPSS Inc., Chicago, IL).
Results
Participant characteristics are described in Table 1 . Of the men, 27.5% had significant depressive symptoms, and 27.4% had experienced suicidal ideation during the past year. Corresponding rates for women were 32.6% for both. We did not analyze suicide attempts because very few participants reported them.
Relationships between work-related factors, lifestyle factors and depressive symptoms are shown in Table 2 . In men, depressive symptoms were associated with job stressors, signs of problem drinking, hours of sleep, feeling of insufficient sleep, number of confidants, living with family members, and use of stress reduction techniques. Factors associated with suicidal ideation in men were job stressors, signs of problem drinking, feeling of insufficient sleep, number of confidants, and living with family members.
In women, factors associated with depressive symptoms were working during holidays, job stressors, signs of problem drinking, feeling of insufficient sleep, meal times, number of confidants, and use of stress reduction techniques. Factors associated with suicidal ideation were signs of problem drinking, midnight snacking, number of confidants, and use of stress reduction techniques.
Discussion
Here, to improve the management of depression and prevention of suicide, we investigated associations between lifestyle, working environment, depressive symptoms and suicide ideation. Following previous studies, we measured job stressors, working hours, overtime work, smoking status, alcohol consumption, sleep, exercise, meals, and family variables. Additionally, we also assessed working on holidays, number of confidants, use of stress reduction techniques, and suicidal ideation. Results showed that job stress, signs of problem drinking, feeling of insufficient sleep, number of confidants, and living with family members were associated with both depressive symptoms and suicidal ideation in men, while hours of sleep and use of stress reduction techniques were associated with depressive symptoms only. In women, signs of problem drinking, number of confidants, and use of stress reduction techniques were associated with both depressive symptoms and suicidal ideation, while work-LIFESTYLE, WORK ENVIRONMENT AND SUICIDE IDEATION ing during holidays, job stressors, feeling of insufficient sleep, and number of daily meals were associated with depressive symptoms only. Midnight snacking was uniquely associated with suicide ideation.
To date, five studies have investigated the relationship between lifestyle, working environment, and depression, two of which conducted separate analyses for men and women. Nishikitani and colleagues investigated the impact of overtime work, sleep duration, and perceived job characteristics on depression in 377 employees (304 men, 73 women) of an information technology company 10) , and reported that job stress was associated with depression, but only in men. Sleep duration and overtime work were not associated with depression in either sex. Michelsen and Bildt examined psychosocial conditions on and off the job in relation to psychological illness in 367 employees (177 men, 190 women) in Sweden 13) . Living alone was associated with depression whereas smoking and working 1 h of overtime per week were not. Analyses in a third study were combined for sex: Yokota and Yamamura investigated 465 Japanese workers (373 men, 92 women) who worked for a chemical corporation 11) and found that alcohol consumption and sleeping less than 7 h a night were associated with depression. Exercise, smoking, and working over 9 h a day were not predictive.
The other two studies were restricted to male workers. Suda and colleagues investigated 254 Japanese male factory workers and reported that not exercising, sleeping less than 7 h a day, alcohol consumption, working over 9 h a day, and smoking were not associated with depression 1) . Tanaka and colleagues examined the prevalence of depressive states and associated factors using interview data from 1,578 Japanese male employees aged 41-50 yr at a general electronics manufacturing company 12) . They reported that daily occupational stress, living alone, and sleeping less than 6 h a day were associated with depressive states, whereas smoking, alcohol consumption, and working overtime were not.
In the present study, we found that working hours and depressive symptoms were not associated in either sex. This finding is consistent with previous studies 1, 10, 12, 13) . In contrast, the present study is the first to report a relationship between suicidal ideation and working long hours, as well as an association between depressive symptoms and working during holidays in women. High job stress was associated with depressive symptoms in both sexes. In previous studies 10, 12, 13) , this finding has been inconsistent. Several studies 11, 12) measured relevant variables using only one or two items, whereas another drew its sample from a single information technology company 10) . Given our broader sample and more elaborate measure of job stress, our present results may be more reliable than those of these earlier studies.
Consistent with previous studies 1, [11] [12] [13] , we found no association between depressive symptoms and either smoking or exercise for either sex. Moreover, these factors were not significantly associated with suicidal ideation. Also consistent with previous studies 1, 12) , alcohol consumption (drinking days per week) was not associated with depressive symptoms in men. In contrast, however, our additional investigation of explicit signs of problem drinking found that this variable was associated with depressive symptoms and suicidal ideation in both sexes. Signs of problem drinking seemed to be a better index of alcohol consumption than drinking days per week. In annual health checks, questions about alcohol use often ask about drinking days per week or quantity consumed. While ethanol intake may provide important information from a medical standpoint, problem drinking, as assessed by measures such as the CAGE, appears to be a more robust predictor of mental health status.
We found that sleep duration was associated with depressive symptoms only in men. Our present definition of this variable differed from that used previously, however 1, 10, 11) : in one study, a 6-h sleep duration was associated with depression 11) while another reported that 7 h was not 1) . Our present results suggest that the best duration is 6 to 7 h. Sleep duration was not associated with depressive symptoms in women, consistent with previous findings 10) . Sleep quality, in contrast, has been associated with depressive symptoms in men and with suicidal ideation in both sexes, suggesting that the quality of sleep is more important than quantity. We also found that living alone was associated with depressive symptoms in men, consistent with previous findings 12, 13) , but not in women, which was inconsistent with previous studies 13) . Further studies of the relationship between living alone and depression are required.
Given that sleeping problems, social isolation, and alcohol abuse are themselves symptoms of depression or comorbid conditions, our findings that self-reported problem drinking, feeling of insufficient sleep, and number of confidants were associated with depressive symptoms is not surprising. Number of confidants and use of stress reduction techniques, to our knowledge investigated here for the first time, were associated with depressive symptoms and suicidal ideation, may also not be surprising. What is surprising, however, is that 839 (29.6%) of the men and 157 (12.2%) of the women in our study reported having no confidant, and that 1,179 (41.6%) of the men and 399 (31.1%) of the women did not use any stress reduction techniques. These are relatively high ratios (ORs=0.45-0.57 in both men and women), and the importance of these factors should not be underestimated. Examining the use of specific stress reduction techniques might provide more useful information.
The number of suicides among workers in Japan has increased since 1998. Of the participants in our study, 27.4-32.6% experienced suicidal ideation during the past year. Factors associated with both suicidal ideation and depression symptoms were signs of problem drinking and number of confidants. In his study, Arai reported that 70% of employees who committed suicide were depressed 23) . Approaches to suicide prevention should therefore be presented in terms of mental health education. Fortunately, opportunities for health education at the workplace have increased, but while these often focus on aspects of lifestyle such as exercise and regular meals, they may underestimate the importance of stress reduction and social support.
Limitations of this study and conclusions
A number of limitations of this study warrant mention. First, many of our participants worked in the manufacturing sector. Although our sample size was large and our study was the first to examine suicidal ideation in this context, it is necessary to study a much broader range of industries and worker classifications. Second, responses to our self-report questionnaire may have been influenced by response style, social desirability, and personality factors. Third, the items used in the questionnaire were either original to it or limited to a single item only. Allowing for this, the questionnaire appears to be useful for annual health checks at the workplace and in producing much content over a short time. Lastly, our investigation was cross-sectional in nature. A longitudinal study would be a helpful approach to understanding changes in the depressive symptoms of workers over time.
Exposure to high job stress, problem drinking, the feeling that one is not getting sufficient sleep, having no confidants and using no stress reduction techniques are asso-ciated with depressive symptoms, in both men and women. Annual health checks frequently inquire about job stress and insufficient sleep, but problem drinking, social support and the use of stress reduction techniques seem to be less frequently addressed. As shown in the present study, however, these factors are associated with both suicidal ideation and depressive symptoms. The prevalence of workers who have no confidants and who do not use stress reduction techniques appears unexpectedly high, but given the clear association with depressive symptoms identified here, additional focus on these factors should help improve measures to prevent suicide.
